Age and growth of the hexagrammid fish Hexagrammos agrammus from Aburatsubo were estimated from otoliths of 278 fish. A translucent zone was formed annually, and its formation was completed at a period between January and February, which is the end of the spawning season for this species at Aburatsubo.
to measure the otolith radius and ring radii to 0.01mm with a built-in microscope measuring device. The otolith radius and ring radii were measured from the focus to the posterior distal margin of the otolith and to the outer margins of translucent zones, respectively (Fig. 3 ). Since there were no differences in size and ring formation between right and left otoliths, the right otoliths were used in all analyses. The time of annulus formation was determined by monthly changes in percentage occurrence of the otoliths with opaque or translucent margin.
Seasonal Growth
Two methods were conducted to examine the seasonal growth of H. agrammus. The first is a mark-recapture experiment.
A total of 20 fish collected by hand nets were anesthetized with MS-222 solution and their standard lengths were measured to the nearest mm before marking. They were marked by enamel-coated or stainless thin wire with one or two colored plastic beads pierced through the fish body just below the base of the third-from-last dorsal ray. Individual identification was made by combinations of colors of the beads. After marking, the fish were released at the sites where they were collected, and then recaptured at approximate monthly intervals to examine the growth after marking.
The second method is the examination of monthly changes in the mean standard length by each year class collected from August 1988 to May 1990. A total of 502 specimens (male= 278, female=224) aged from otoliths were used in this analysis. The number of fish of each year class obtained per month ranged from 2 to 21, mostly 5 to 10.
Results

Age
Of 292 otoliths examined, 278 (95.2%; 162 males and 116 females) were readable. Monthly changes in percentage occurrence of the otoliths with opaque margin are shown in Fig. 4 . The formation of the opaque zone began from January and ended mostly in April with a peak during February.
Almost all otoliths had translucent margins from May to December.
Therefore, the formation of the translucent zone is completed in a period from January to February. This period coincides with the end of spawning season (late November to late January) of H. agrammus at Aburatsubo.* These data indicate that the translucent zone can be used as an annual mark for age determination. The relationship between otolith radius and standard length is shown in Fig. 5 where SL is standard length in mm and R is otolith radius in mm. Analysis of covariance showed no significant difference in slopes between males and females (P>0.05), but a highly significant difference in elevations was found (P<0.01). The data thus were treated separately for each sex, and the value of 1.08 was used as the common slope for both sexes. The equations are rewritten as follows: male SL=96.5 R1.0 8female SL=101.1 R1.08.
The mean radius of each successive otolith 
